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Method for the Production of Pyrogenic Silicic Add 
Claim (as in original EP) : 

A process for the pyrogenic production of silica having a specific BET surface of from 250 * 25 to 
350 ± 25 m 2 /g and a thickening of f rom 4000to~8000 mPas in unsaturated polyesters, • 
characterized in that a siioxane or a mixture of various siloxanes is burned in the presence of 
hydrogen or a hydrocarbon. 

Specification: 

The production of pyrogenic. large-surface silicid acids by high-temperature hydrolysis of silicon 
halides. In particular of silicon tetrachloride, in a hydrogen flame is not new . For decades, large 
amounts of highly pure, highly disperse silicic acids have been produced with this method and 
widely used as thickeners in varnish and paint chemistry, in the production of pastes or salve-like 
materials, e. q. . int hg production of toothpas tes, and in the pharmaceutical industry. 



It has been known that the degree of thickening attainable with pyrogenic silicic acid is dependent 
on a number of different factors. These factors include in particular the type of system that is to be 
thickened, the type of silicic acid and the concentration in which it is used, the pH value of the 
system, and the degree of dispersion achieved with the given dispersing means. 



EP38SO0 



1 



11/06/96 03:14 -©607 974 3848 CORNING PATENT ■♦-»-» NIXON, HARGRAVE 0inn 

Stoma** 150 W(716,244.89S8 HB11/1/96 05;55AM ^8 



The effect of the type of silicic acid is particularly significant because the thickening of a system 
becomes greater With increasing activity of the type of silicic acid used. A measure of this activity 
can be the simple observation of the external specific surface of a silicic acid. For this reason 
pyrogenic silicic acid types are grouped by the size of their specific surface. However, it is not true 
- considering the given dispersing means - that the type of silicic acid exhibiting the largest 
specific surface has the greatest thickening effect Rather, in general, it is true that the thickening 
effect increases initially with an increasing specific surface of the silicic acid until a maximum has 
been reached and then diminishes with a further increasing surface. For example, a commercially 
available pyrogenic silicic acid has the following thickening effect as a function of the specific 
surface in an unsaturated polyester test resin using a given concentration: 

Viscosity 

(mPas) 

2000 
2900 
3500 
3000 

As is obvious a given concentration of silicic acid will not go beyond a viscosity of approximately 
3500 mPas. 

Indeed, there exist numerous technological possibilities in the production of silicic acids for 
reaching even greater specific surfaces; however, as has been shown, they do not produce an 
improvement of the thickening effect of pyrogenic silicic acid when the same quantity ratios are 
used. On the other hand the technological possibilities of improving the thickening effect of 
pyrogenic silicic acid with a given specific surface are highly limited or are intolerably expensive 
and tedious. 

DE-OS 2,904.199 (laid open), Example 4, discloses a pyrogencally produced silicic acid having a 
specific BET surface of 309 m2/g and a thickening effect of 4040 mPascal 

It has been found that the use of siloxane or a mixture of various siloxanes as starting materia] for 
the production of pyrogenic silicic acid results, under certain conditions, in products which have 
an unusually pronounced thickening effect in organic fluids as well as in aqueous systems. 

The object of the invention herein is a method for the pyrogenic production of silicic acid having a 
specific BET surface of from 250 ± 25 to 350 ± 25 m2/g and a thickening of 4000 to 8000 mPas in 



(m2/g) 

130 
200 
300 
380 
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unsaturated polyesters, characterized in that siloxane or a mixture of various siloxanes is burned in 
thepreMreert 

The following sHo*^$ may be us^Toctam^^ - 

fn a preferred embodiment of the present invention hexamethyldisiloxane may be used as 
siloxane. 

[ One advantage of using this starting material is that it is free of chlorine, thereby eliminating the 
otherwise absolutely required subsequent deacidification of the silicic acid by means of a mixture 
V of water vapor and air at high temperature. 

Due to the high energy content of hexamethyldisiloxane it is possible to bum off this substance in 
the form of a mixture of water vapor and air in a suitable burner without the addition of e,g. 
hydrogen, thus resulting in products with surfaces which are a function of the operating 
parameters as is possible in the case of other srarting materials, e.g. silicon tetrachloride. 
However, the thickening effect of products obtained in this manner is not as pronounced as 
would be the case with the additional introduction of hydrogen in the mixture of water vapor and 
air and, considering sufficient amounts of air. the simultaneous burning-off of 
hexamethyldisiloxane. 

Therefore, in accordance with the invention herein, the siloxane must be burned in the presence 
of hydrogen or a hydrocarbon 

In this way products may be obtained which have a so far unknown thickening effect on the most 
diverse liquid systems. 

The examples hereinafter are meant to explain and describe the subject matter of the invention in 
detail: 

Reference. Example 1 

An amount of 3.5 l/h (5 03 kg) of silicon tetrachloride is evaporated in an evaporator and mixed 
with 4.3 m 3 of air which has been heated to ao°C. The mixture of silane and air is introduced 
tangentially in the shaft end of the burner as described in US Patent 3,086,851 and mixed there 
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in a homogeneous manner with 1.76 m 3 /h of hydrogen introduced through a second inlet The 
star-shaped interior elements of the burner shaft cause a lamination of the gas mixture which exits 
from the burner orifice at a rate of 23.8 m/sec and burns off at said opening following ignition. The 
burner orifice has t a diameter of 10 mm. in order to stabilize the flame and prevent deposits on the 
burner orifice 0.35 m 3 /h of hydrogen is allowed to flow through a circular gap surrounding the 
burner orifice and burn off like a flame shield The hot reaction products of the flame zone are 
drawn into a cooling chamber and. after cooling to < i50°C, fed to a filtration arrangement by 
pneumatic means. In this filtration arrangement the obtained pyrpgenic silicic acid is separated 
from the still gaseous reaction products - oxygen, nitrogen, water vapor and hydrogen chloride/ 
The silicic acid, which still contains approximately 1% of c hlorine, is then further deacidified by 
means of a mixture of water vapor and air having a temperature of 800°C in a reaction column and 
then deposited in a bin. The yield is 1.78 kg of Si02/h. 

The specific BET surface of the resultant silicic acid is 215 m 2 /g. By using this product an 
unsaturated polyester resin can be imparted in a yet to be described test with a viscosity of 2980 
mPas. Using the same product, a yet to be described toothpaste test mixture can be thickened to 
a viscosity of 2200 mPas. 

Referenrie F^rpplft ? 

Analogous to Example 1. 0.546 l/h (= 0.752 kg) of haxamethyldisiloxane is evaporated and mixed 
with 7. 11 m 3 /h of air which has been preheated to 120°C. The mixture of siloxane and air is 
transferred to a burner as described in US Patent 3.086,851 and allowed to exit from the burner 
orifice at a rate of approximately 25.5 m/sec and burn off. Analogous to Example 1. the reaction 
flame is shielded by a pure hydrogen flame of 0.35m 3 H2/h. After cooling the flame reaction 
products in the cooling zone to < 15u°C. the obtained silicic acid is separated from the gaseous 
reaction mixture of nitrogen, oxygen, water vapor and carbon dioxide by filtration or by means of a 
cyclone. 

The yield is 0.55 kg/h of pyrogenic silicic acid. The specific BET surface of the silicic acid is 159 
m2/g. The viscosity of an unsaturated polyester resin thickened in accoraarce with Example 1 is 
at1575 mPas. 
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Referent PnampiPfl 

Analogous to Example 1. 0 .819 l/h (= 1.13 kg) of hexarnethyldisiloxane is evaporated, mixed with 
16.86 Nm3-©talrjavinga temperature of 120-C and Introduced In a burner having the described 
design. Simultaneously. 1.46 m .3 of hydrogen is introduced in the burner and mixed in a 
homogeneous manner with the other two components; The three starting components exit at a 
rate of 65.4 m/sec and, following ignition, are burned off in a blazing flame. The amount of 
Shielding hydrogen used is again 0.35 m 3/h. A subsequent deacidif icatiort of the silicic acid (0 83 

KgjtOzm) obtained after cooling the reaction prod uctsand_ separation from the gas^ out 

substances as in Example 1 is not required. The specific BET surface of the obtained sifcic acid is 
334 rn2/g. The viscosity of the unsaturated polyester test varnish at 7595 mPas thickened with 
the product of this Example is unusually high. 

Toothpaste base material thickened in accordance with this test reacr«s a mickening value of 
4300 mPas. The silicic acid can be dispersed well in the base material. The homogeneity of the 
thickened base material is good as well. Unpleasant grit particles are not observed. After several 
days of storage of the thickened base paste the viscosity has increased further and, finally, 
thickness values of more than 6000 mPas are achieved. 

Refers^ FwamplfM 



In order to produce a sflicic acid with small specific surface and thickening behavior which is 
reduced compared to that achieved with Example 3. the procedure is carried out as in Example 3 
with the difference that only 15.08 m 3 of air is used. In this case the thre«omponent mixture 
leaves the burner at a rate of 59 mfcec. The specific surface of the resuttarrt silicic acid is 24 1 m 2/ g 
and the viscosity of the unsaturated polyester resin of Example 1 is at 4405 mPas. 

Examin a tion of the fhirkpn i nn hphnvlnrnf nvrnoenic silicic ., ning ^ ^1^^ ^ 

1. Parameters 

The viscosity of a polyester resin mixed with pyrogen* silicic acid represents the measure of the 
thickening behavior. 
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The unit of dynamc viscosity is the Pascal second (Pas,. One rnillipascal second (mPas) 
aro^ ta ^ 

a rotation viscosimeter (DIN 53 214), ' ,C<V15C 
2. Apparatus and reagents 

-RptotfsKp RVl*or,ater rrpde.s(by RrmaHaaKe. Kaiuhe, usinga water ttermbstet testlrg 
element MVS and measuring head SO. ^ 
• Dissolver; 0 of the dispersing disk. 5 cm. 

- Plastic cup. outside diameter 8.4 era 

- Ludopal PS (BASF, viscosity of 1100 ± 100 rnPas), 

- Monostyrene solution (100 g of monostyrene and 0.4 g of paraffin) 
-Tabular p^in, 50^ 

■ 3. Test . 

1"7!? M W *■ •"*>« *«*«•»*** in Is combine ,ml»d manualy w*h a 

An arrant of 60 g of the resultant pasta Is cambir^ with 63 g of polyester resin and 27 g of 

*^ >** - - *P~d w»h sad driver for 

three minutes at 1500 rpm in said plastic cup. 

«=luded a,r bubbles, the sample Is evacuated briefly. 

After standing for 1 hour and 45 minutes the sample is filled into the measuring cup. The 
~gcup is shewed into the tempenng head andtempered a, ZTC. After sta™*, , or „ 
m,nute me vacesi* is measured at a shearing slope of D = 272 s* 1 . The indicator onlhe 
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4. Evaluation 

Considering the determined rate, the reading indicated and the calibration constant of the rotary 
element used, the viscosity is obtained satisfying the following equation: 

Tl=U ( U,K(mPas) 

where U = rate of the Rotovisko (RVJ = 162) 
S = indicated scale increments 
K = calibration constant of the rotary element used 

Test composition for hnnfopastgg 

Composition of the phosphate base materiaJ: 



Water 35.05 g 

Dehydrazol A 400 P o.80 g 

Solbrol M-Na 0.15 g 

Glycerin 12.00 g 

Sorbitol 15.00 g 

Dicatciumphosphate-dihydrate (U 34 00g 

97.00 g 



An amount of 3 g of pyrogenic silicic acid was worked into 97 g of this preliminary concentrate and 
then homogenized three times on a three-roller frame. Then the included air was removed in an 
exsiccator. One day later the viscosity of the paste prepared in this manner was determined at a 
rate of 27 by means of Rotovisko System PK No. 8012. 
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Verfahren zur Heretellung pyrogener Klesels&uro 



Ole Heretellung pyrogener hochoberflflchlger KieaetoSursn durch Hoehtamperaturhydrolyse von 
Slllclumhalogenlden, inabeaondera von Slllclumtetrachtorld In elner Wasseretofflamme, tot nlcht neu. 
Sett Jahrzehrrten warden nach dleeem Verfahren groBe Mengen eehr relner hochdlapereer KtosetsAuren 
hergesteltt. die ate Verdlckungsmlttel In der Lack* und Farbenchemle. bel der Heretellung pesteuser oder 
ealbenartlger Maaaen, z. B, bel der Zahnpastenberafturtg und in der pharmazeutlschen Industrie elne sehr 
groBe Verbretturig gefunden haben. 

Ea 1st bekannt daS der Qrad der mit der pyrogenen Kteseb&ure erzlelbaren Verdlcfcung von vlelertel 
Faktoren abhinglg 1st Inabesondere bestehen Abhfinglgkeiten zur Art des Systems, daa verdtokt warden 
soil, zur Klesete&uretype und Ihrer angewendaten Konzerrtration, zum pH-Wert d68 Systems und zum 
Qrad der Dlsperglerang, der mtt elnem bestlmmten Dtsperglerungsaufwand erreloht wurde. 

Dem ElnfluB der Kteaelsfiuretype kommt elne besondera groBe Bedeutung zu. Die Verdlckung elnaa 
Systems iat nfimlich urn so grdBer, Ja hdher die Aktfvltit der verwendeten Klesels&uretype 1st. Als Mad fur 
die AJctfvftat kann man verelnfachend die SuBere spezffteche Oberf ISche elner Kleselsgure ansehen. Aus 
dlesem Qrund slnd aueh die pyrogenen KJeselsfiuretypen nach der QroGe der spezif Ischen Oberfl&che 
geordnet Es trffft aber nlcht zu, daB bel elnem gegebenen Dtsperglerungsaufwand die Kleseteiu retype 
mfl der hdchsten spezif Ischen Oberf Iflche auch die grOBte Verdlckungswlrkung ausGbt VIelmehr 1st es lm 
allgemelnen so. daB die Verdlckungswlrkung mft stelgender spezlftscher Oberf Idche der Ktesetsaure 
zundchst bis zu elnem Maximum zunlmmt und slch bel welter stalgender Oberf l&che wleder venmlndert 
So hat zum Belsplel elne handelsQbllche pyrogens Klesefaaure In elnem ungestttlgten PoIyeeterTestharz 
bel gegebener Konzentratlon fofgende Verdlckungswlrkungen in AbhfinglgkeH von der speziflschen 
OberflSche : 

Spez. OberfBche Vtekmh&t 



** m a /g mPaa 

130 21)00 

200 2J900 

300 3,500 

30 380 3JXX) 



Wle man aieht, kommt man bel elner gegebenen Konzentratlon an Klesete&ure Ober elne VlakosttSt 
von ca. 3.500 mPas nlcht hlnaus. 

Es glbt zwar zahlrelche betriebstechnlsche MOgllchketten bet der Heretellung pyrogener Kteselsflu- 
35 ran zu noch hOheren speziflschen Oberf lachen zu gelangen. SSe afle fOhren aber, wle gezelgt wurde, bel 
glelchen mengenm§Blgen Verh&ltnlssen nlcht zu elner Verbessening der verdlckenden Wlrkung der 
pyrogenen KleselsSure. Andereresits slnd die betrlebstechnlschen MdgllchkeKen, die verdlckende 
Wlrkung von pyrogener KleselsSure bel gegebener spezffiacher OberflAche zu verbessern. sehr eng 
begrenzt Oder erfordern elnen unvertretbaren hohen Aufwand. 
40 Aus der DE-OS 2 904 199 Belsplel 4 1st elne pyrogen hergesteSfte Kleselsdure mlt elner speziflschen 
BET-OberflAche von 309 m*/g und elner Verdlckung von 4040 mPascal bekannt 

Es wurde nun gefunden, daB slch bel Verwendung von SUoxan Oder elnem Gemlsch von 
verschledenen Slloxanen ala Rohstoff fflr die Heretellung von pyrogener Klesels&ure untar bestlmmten 
Betriebsbedlngungen Produkte erhalten lassen, die sowohl in organ techon ROaalgkelten als auch In 
45 waBerlgen Systamen elne ungewdhnllch hohe verdlckende Wlrkung ausuben. 

Gegenstand derErflndung 1st eln Verfahren zur pyrogenen Heretellung von Ktesels&ure mlt elner 
speziflschen BET-Oberf ISche von 250 ± 25 bis 360 ± 26 m^g und elner Verdlckung von 4 000 bte 8 000 
mPas In ungesdttlgten Polyestern, dadurch gekennzelchnet, daB man SUoxan oder eln Gemlsch von 
verechtedenen Slloxanen In Qegenwart von Wasseretoff oder elnem Kohlenwaaserstoff verbrennt 
SO Als SUoxan kann man OctamethyttrtsUoxan, 1,1 f 3 ) 3 J 5.54texamethyIcyclotrlslIoxan oder 1,1 ,3 ,3 .5, 5 .7, 
7rOctamethyIcyclotetrasIloxan verwenden. 

In elner bevorzugten AusfQhrungsform der Erflndung kann man ala SUoxan Hexamethyldblfoxan 
verwenden. 

Eln Vortell der Verwendung dieses Rohstoffes Hegt In seiner Chtorfreiheft, die elnen Verzlcht auf elne 
56 sonst unbedingt erforderilche nachtrSgllcbe Emsduerung der Klesels&ure mft elnem Waaserdampf/Luft* 
gemlsch bel hoher Temperatur ermdgllcht 

Aufgrund des sehr hohen Energteelnhaltes von Hexamethyldislloxan 1st ea moglfch* dlese 8ubstanz 
als Dampf/Luftgemfsch In elnem geelgneten Brenner ohne Zusatz von z. B. Wasseretoff abzubrennen, 
wobel Produkte mtt Oberf lichen In Abhfinglgkslt von den Betrlebselnstellungen erhalten werden kdnnen. 
SO wle das mtt andersn bekannten Rohstoffen, z. B. Sillclumtetrachlorid, mdgllch 1st Allerdlngs 1st die 
verdlckende Wlrkung dleser so hergestelltan Produkte nlcht so atisgepr&gt, wle wenn man zusdtzllch 
Wasseretoff mlt In das DamptfLuftgemlsch elnbrlngt und unter BerOckslchtlgung auarelchender Luft- 
mengen gemelnsam mlt dem HexamethyldlsIIoxan abbrsnnen IflBt. 
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10 PofySS^Jt Verdlcfaing^rhanena bt die Vletoaltat elnea mlt pyrogener Klesefaaur* vennfachten 

.'W 2. QerKe und ftoagenzJen 

W £SSf MrtJoVsu"" ^ chfo, ^ n .<*»■ ^ruhe) mtt Waasertnermoatat, PrtfWrper 

Dtoaolvof, 0 der Dbperglerechrelb© 5 cm. 
a Ptastlkbecher, auBerer Durchmesaer 8,4 cm. 

Ludopal P6 (BASF, mK elner Vfekoalttt von 1 100 * 100 mPaa). 
MonostyroHdsung (100 a Monostyrol und 0,4 g Paraffin). 

Tafefparaffln 5(W5Z«C. OtgehaJt Rrma Jung. Atlantic Refining GmbH, Hambuig. 

-2S> 3. DurchfQhrung 

4. Auswertung 

H - U. S. K (mPaa) U — Geschwfndlgkeftssiufe dea Rotovlsko (Bel RVI - 16» 
K — Etehkonstame des vervrendoten Drahkarpers, 
Testrazeptur fflr Zahnpaaten 
Zusammensetzung der Phosphatgrundmasso ; 
Waasor 

55 Dehydazol A 400 P 35 * 05 

Solbrol M-Na <W0 

Qlyzerin 0.15 

Sorbitol 12,00 

Dicaizlumphosphat-Dlhydrat (L) 16 »°° 

97,00 
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GemftB der Erflndung muB man dahor das Slloxan In Gegenwart von Waasaretoff odor alnem 
Kohlenwaaseretoff verbrennen. 

Auf dbeem Wage konnten Produkte arhalten warden, die elne bbher nleht gekannte verdlckende 
Wlrkung auf dl© varachledensten flQsaigen Syateme auaOben. 
6 Ola folgenden Bebpteie eoilen den Erflndungagegenatand niter erliutern und baaehrelban : 

Verglelchsbebplel i 

. In elnam Vefdampter wardan 3A Liter 8UIe!umtatraohlorld pro Stunde, das alnd 5,03 kg, verdampft 
10 und mlt 4ftm* auf 80 *C erwarmte Lift vermbcht. Das Sllan/Luflgemlach wlrd aodann In das Schaftende 
dea Brennera. gemdfi I US-PS 3 086 851 tangential elngebftet und dort mlt 1,78 m»/h Wasseretoff, der 
auren elnen zwelten Stutzen elrwtrdmt, homogen vermbcht Die etemfSrmlgen Elnbauten des Brenner- 
!? 5 , tt, ?I" ten ( i L 08 Lam'n'e'unfl der Gasgemtoche. die an der Brennerdffnung mlt elner Qo- 
achwlndlgkelt von 23,8 m/aee austrttt und dort nach derZOndung abbrennt Der Brennerauatrht hat elnen 
Durcnmesser von 10 mm. Zur Stabillatorung der Ffamme und zur Verhlnderung von Ansatzen am 
Brennerendo last man durch elnen die BrennermOndung umgebenden FUngapalt 0,35 mVh Waaaeretoff 
auatreten und aJa Plammenmantel ebenao abbrennen. Ole helflen Reaktlonsprodukte der Flammenzone 

L" ! KOh i^ m i n ? r ? ln8 *? Uflt und mch der AbkOhhino auf <150«C pneumatlech elner 
Flttratlonaanlage zugefOhrt In der Flheranbge trennt man die erhaltene pyrogens Kleaalsaure von den 
gasfdrmlgen Reaktlonaprodukten Sauercrtoff, Stlckatoff. Waaserdampf und Chlorwasseratoff. Die noch 
e ^il« , f. nlha,tende Kleaetaaure wlrd anschlleBend In elner auf 800 *C gehebten Reaktlonaatrecke 
m . * J. Wa «« rd 8' n Pf^««ge'nfaches nacherrtsauert und achlleSlich In emem Bunker abgesetzt 
Die Auabeute pro Stunde betrigt 1,78 kg SIO* u 
Die spezffbche Oberflache der erhaltenen Kieaelaiure beatlmmt nach BET betragt 215m»/fl. MR 
2S dlesem Produtt IfiBt slch eln ungeaSttlgtea Pofyeaterharz In elnem Teat, wle er wetter urrten besch&ben 
bt. auf elne Vbkoattat von Z980 mPaa bringen. Mlt dam gfefchen Produkt erreloht maT In elner 
ZaJinpeata-Te8trazeptur. die wetter unten bt, elne Verdlckung von Z200 mPaa. 

Verglelchabebpbl 2 

Jn glelcher Webe wlr Im Bebplel 1 warden 0346 Liter Hexamethyldbiloxan = 0.752 kg pro Stunde 
verdampft und mlt 7,11 m»/h auf 120-C vorerwarmter Luft vermbcht Das SIloxan/Luftgembch Oberfflhrt 
t !Z2^ZX! m ^J^ US-PS 3 088851 und left ee an der Brennertffnung , Z SS ■ £! 
achw ndlgtelt von ca. 25.5 m/aeo aueatrdmen und abbrennen. Die Reaktlonaflamme lat wb im Bebplel 1 
mlt elner reliter Waaaeratoffbmme von 0,35 m" H^H elngemantelL Nach dem Abfcflhbn der RealdW 
produkte aua der Ptomme In der KOhbene auf < 150 "C wlrd die erhaltene KteaebSure von dar 

verdlcton ungeaaitlgten Poiyesterriarzaalbgtbel1575mPaa. "wepm i 

Vergtelchabebpbl 3 

120^2aS^\iTJl e r tf tt !?? r *. W * S H"**M*lowi verdampft. mlt 16,88 Nm» auf 
tSjLtSS^SL Jf™' 8 ** und ,n e,nen Brenner *» r beachriebenen KbiBtmktion elngelehet 
GtelcteeWg warden M8m* Wasseretoff In den Brenner elngeleitet und mtt den anderen belden 
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Anspnicft 



„„ Y^t^f 0 " A Uf Pywflenen Heretellung von Klesolsaure mtt efner dpezHlachen BET-Oberflaehe von 
250 ± 25 bis 360 ± 25 m«/g und elner Verdlckung von 4 000 bis 8 000 mPas in ungesattlgten Polveatem 
5 dadurch gekennzelchnet. da8 man 8l(oxan oder eln Qemiseh von vereehledenen Slloxanen In Geaenwart 
von Wassenrtoff Oder elnsm Kohlenwassaretoff verbrennt 8 
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Claim 

«e» £ £E2?* f0 L th0 «W ,C production of silica having a specific BET surface of from 250 to ± 25 to 
JS 1 ! *f. Md a th,oton,n 8 of from 4 000 to 0 000 mPas In unsaturated polyastonTohSacterteed £ 
that a slloxane or a mixture of various slloxanas is burnt In tha presence of hydrogen or a hydroarfwn 

Revendtoatton 



aso 1 t^t « !fa > / te fL n ^ Pyrog^nat on d'aclde slllclque ayarrt una surface spierflque SET de 
2S0±2S a 350±25m»/g i et donnant un dpalsslssement de 4000 a SOOOmPas daw das poryaalere 
^%t'J r °%?i ™ es qu'on fait brfllar un slloxane ou un melange de dlffereM?xaiS 

en presence d'hydrogene ou d'un hydrocarbure. siiwxanee 
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